The classic radiobiologic teaching of 20 years ago instructed that the direct or indirect effects of ionizing radiation on DNA were responsible for cell death. This investigation demonstrates that radiation of bovine aortic endothelial cells or cell membranes in a nuclei-free system can activate portions of a signal transduction pathway involving hydrolysis of the membrane lipid sphingomyelin to yield ceramide, which activates a downstream serine-threonine protein kinase. This radiationactivated pathway leading to apoptosis was blocked by activation of protein kinase C, suggesting points for possible pharmacologic modulation of radiosensitivity.
